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The current regulatory approach to coal seam gas projects in Queensland is based on 
the philosophy of adaptive environmental management. This method of “learning by 
doing” is implemented in Queensland primarily through the imposition of layered 
monitoring and reporting duties on the coal seam gas operator alongside obligations 
to compensate and “make good” harm caused. The purpose of this article is to 
provide a critical review of the Queensland regulatory approach to the approval and 
minimisation of adverse impacts from coal seam gas activities. Following an 
overview of the hallmarks of an effective adaptive management approach, this article 
begins by addressing the mosaic of approval processes and impact assessment 
regimes that may apply to coal seam gas projects. This includes recent Strategic 
Cropping Land reforms. This article then turns to consider the preconditions for land 
access in Queensland and the emerging issues for landholders relating to the 
negotiation of access and compensation agreements. This article then undertakes a 
critical review of the environmental duties imposed on coal seam gas operators 
relating to hydraulic fracturing, well head leaks, groundwater management and the 
disposal and beneficial use of produced water. Finally, conclusions are drawn 
regarding the overall effectiveness of the Queensland framework and the lessons that 
may be drawn from Queensland’s adaptive environmental management approach. 
INTRODUCTION 
Following the comparative success of Coal Seam Gas (CSG) operations in the United States, 
there has been significant interest in the development of CSG reserves internationally and 
within Australia to take advantage of the “cleaner-burning fossil fuel that could enhance 
energy independence, reduce emissions and serve as a bridge fuel to a renewable energy”.1 In 
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addition to these benefits, the development of CSG reserves also has the potential to offer job 
creation and economic benefits.2 There is significant CSG exploration currently underway in 
Queensland, in particular from the Bowen and Surat Basins (the latter being part of the Great 
Artesian Basin). The last 10 years have seen significant growth in the Queensland CSG sector 
encouraged, in part, by the Queensland Gas Scheme. In May 2011 the Premier of Queensland 
heralded the new “Gas Age” for Queensland, announcing that the CSG industry would 
generate $9 billion per annum in exports, more than $6 billion in state revenue and would 
result in creating over 6000 jobs over the next 25 years.3  
CSG production involves accessing CSG that is trapped on the surfaces and in the fractures 
of a coal seam by groundwater pressure. 4 The gas is released by removing the groundwater 
from the coal seam and pumping it to the surface where it becomes “CSG water”.5 These 
removed substances are then piped to a compressor station where the CSG water is extracted 
and removed for treatment.6 Two of the most significant issues to be addressed in the 
regulation of CSG are environmental impacts and impacts on local landholders. 
Environmental issues include the risks from hydraulic fracturing, groundwater contamination 
concerns and risks associated with the management and disposal of large volumes of 
produced water from the CSG extraction process.7 The cumulative effects of multiple CSG 
projects in particular on surface and groundwater systems “are not well understood”.8 As 
noted by the National Water Commission (NWC), “if not adequately managed and regulated, 
[the CSG industry] risks having significant, long-term and adverse impacts on adjacent 
surface and groundwater systems”.9 Local landholders could also be significantly impacted 
through disruption of land-use practices, surface impacts (including subsidence), air, water 
 
1 Sakmar S, “The Global Shale Gas Initiative: Will the United States Be the Role Model for the Development of 
Shale Gas Around the World” (2011) 33:2 Houston Journal of International Law 370 at 399. See also Clark T, 
Hynes R and Mariotti P, Greenhouse Gas Emissions Study of Australian CSG to LNG (WorleyParsons, April 
2011).  
2 Sakmar, n 1 at 399. 
3 Premier and Minister for Reconstruction, The Honourable Anna Bligh, “Premier Heralds New ‘Gas Age for 
Queensland’” (27 May 2011), http://www.cabinet.qld.gov.au/mms/StatementDisplaySingle.aspx?id=74946 
viewed 6 March 2012.  
4 Australian Government, “Onshore Co-produced Water: Extent and Management” (National Water 
Commission, RPS Australia East Pty Ltd, Waterlines Report Series No 54, September 2011) (NWC Co-
produced Water Assessment), at 4. 
5 NWC Co-produced Water Assessment, n 4 at 5. 
6 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [6]. 
7 Sakmar, n 1 at 399-404. 
8 National Water Commission, “Position Statement: Coal Seam Gas and Water” (December 2010, Australian 
Government) at 1. 
9 National Water Commission Position Statement, n 8 at 1. 
  
and soil contamination, and other social and economic impacts.10 As a result of the 
substantial risk, uncertainty and significance of potential impacts, and the long time periods 
for both emergence and possible recovery, the NWC has called for “an adaptive and 
precautionary management approach” to be adopted in relation to CSG projects in 
Australia.11  
The Queensland Government has asserted that the Queensland regulatory approach is based 
on the principles of adaptive environmental management. This approach recognises the 
uncertainty surrounding the impacts of CSG activities and puts in place a system “to monitor 
and instigate change where necessary”.12 It is essentially an approach of “learning by doing” 
which is heavily reliant on the implementation of a systematic approach to continuous 
monitoring, evaluation and enhancement of the regulatory framework. The purpose of this 
article is to critically analyse the Queensland regulatory approach to CSG to determine 
whether it is likely to be effective in addressing the range of impacts associated with CSG 
projects. This article begins by outlining the key hallmarks of an effective adaptive 
environmental management approach. It then turns to consider each of the key components of 
the regulatory framework for CSG projects in Queensland starting with the mosaic of 
approval processes and impact assessment regimes that may apply. This includes an 
evaluation of the likely effect of recent Strategic Cropping Land reforms on the approval of 
projects. This article then turns to a critical review of the preconditions for land access in 
Queensland and the emerging issues relating to the negotiation of access and compensation 
agreements for CSG activities on land. The following sections undertake a critical review of 
the environmental duties imposed on CSG operators in relation to the possible adverse 
environmental impacts of CSG activities. Provisions relating to the use of hydraulic 
fracturing are evaluated alongside duties to report the use of fracking and presence of well 
head leaks. Queensland’s approach to the management of groundwater impacts, and its 
explicit adoption of the principles of adaptive environmental management for this issue, are 
also evaluated including the “make good” obligations imposed for bore impacts. The article 
then turns to an assessment of the Queensland provisions for the management of extracted 
CSG water including the range of approval requirements relating to the beneficial reuse and 
 
10 National Water Commission Position Statement, n 8 at 1. 
11 National Water Commission Position Statement, n 8 at 1. 
12 Queensland Government, “Adaptive Environmental Management Regime for the Coal Seam Gas Industry” 
(Department of Environment and Natural Resources, 2011) at 1 (Queensland Adaptive Environmental 
Management Regime Policy). 
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third party supply of the CSG water. Finally, this article brings the analysis together to draw 
conclusions on the likely effectiveness of the Queensland regulatory framework and the 
lessons, if any, that can be drawn from the use of this adaptive environmental management 
approach in Queensland. 
 
 
WHAT ARE THE HALLMARKS OF AN ADAPTIVE ENVIRONMENTAL MANAGEMENT 
APPROACH? 
It has been said that “few concepts in environmental management are both as widely 
promoted and as widely misunderstood as adaptive management”.13 The core focus of 
adaptive environmental management is the concept of “learning by doing” and it has 
traditionally been applied to complex environmental problems where ecological uncertainty 
is present.14 Adaptive environmental management does not have a particularly strong track 
record, mostly owing to it being adopted as an overarching management goal without the 
establishment of the other essential hallmarks required for an effective adaptive 
environmental management approach.15  
Adaptive Management is designed to assist managers to “learn about complex ecological 
systems by monitoring the results of a suite of management initiatives”.16 Accordingly: 
it is an approach that ensures management not only plans and carries out actions to achieve objectives, but 
also measures the results so that everyone can see what’s working and what’s not, and consequently make 
informed decisions and adjustments to enhance the achievement of objectives and the delivery of desired 
outcomes.17  
To be successful, the regulator must be able to process the necessary information and draw 
meaningful conclusions.18 It must be clear who decides how and when management practices 
 
13 Gregory R, Ohlson D and Arvai J, “Deconstructing Adaptive Management: Criteria for Applications to 
Environmental Management” (2006) 16(6) Ecological Applications 2411 at 2411. 
14 Gregory et al, n 13 at 2412-2413. 
15 Gregory et al, n 13 at 2411. 
16 Gregory et al, n 13 at 2412. 
17 Jones G, “The Adaptive Management System for the Tasmanian Wilderness World Heritage Area – Linking 
Management Planning with Effectiveness Evaluation” in Allan C and Stankey G (eds), Adaptive Environmental 
Management (Springer, Netherlands, 2009) p 228. 
18 Pahl-Wostl C, “Requirements for Adaptive Water Management” in Pahl-Wostl C, Kabat P and Moltgen J 
(eds), Adaptive and Integrated Water Management (Springer, Dordretch, 2007) p 4 . 
  
will be changed, based on that evidence and why.19 It will not be successful if used by 
management agencies as a basis for postponing difficult decisions that need to be made in the 
face of resource constraints and scientific uncertainty.20 
It is important to ensure that there is sufficient flexibility and responsiveness within the 
broader regulatory framework to allow the agency to alter its regulatory approach in response 
to the information and conclusions established through the adaptive management approach.21 
The absence of this is likely to lead to “costly implementation failures”.22 Examples of 
successful adaptive management projects to-date have generally relied on the project being 
small-scale and limiting itself to a single question.23 Clearly, adaptive environmental 
management is not a “one size fits all” solution.24  
A successful adaptive environmental management approach requires significant time and 
effort, and involves long time frames and high investment of resources to provide the 
necessary institutional capacity within the managing agency to deliver the adaptive 
management strategy.25 It is not a decision-making framework nor does it make the decision 
making process easier.26 In fact, “in many cases it can make the decision process harder 
because it embraces complexity and presents and evaluates alternative options on the 
assumption that decisions will be made and enacted, rather than ... avoided”.27 However, it 
does have an important role to play in the decision framework. To enhance the role of 
adaptive management, the evaluation and learning processes should be formally integrated 
into the management regime.28 This means that the objectives of the adaptive management 
framework should be clearly specified in the relevant legislation.29 Similarly, the formal 
requirements for evaluation and reporting on the effectiveness of the management approach 
should be included as part of the legislative framework.30 This includes clearly defining: 
 
19 Pahl-Wostl, n 18, p 4. 
20 Gregory et al, n 13 at 2411. 
21 Gregory et al, n 13 at 2421. 
22 Gregory et al, n 13 at 2423. 
23 Allan C, “Can Adaptive Management Help Us Embrace the Murray-Darling Basin’s Wicked Problems” in 
Pahl-Wostl C, Kabat P, and Moltgen J (eds), Adaptive and Integrated Water Management (Springer, Dordretch, 
2007) p 69. 
24 Gregory et al, n 13 at 2412. 
25 Jones, n 17, p 251. 
26 Argent R, “Components of Adaptive Management” in Allan C and Stankey G (eds), Adaptive Environmental 
Management (Springer, Netherlands, 2009) p 26. 
27 Argent, n 26, p 26. 
28 Pahl-Wostl, n 18, p 18; Gregory et al, n 13 at 2413. 
29 Jones, n 17, p 256. 
30 Jones, n 17, p 256. 
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 What are the management objectives and the key desired outcomes for the ecological 
system?31  
This should include both objectives for the system responses and for filling any gaps 
in information or knowledge about the system.32 If these objectives cannot be 
articulated, owing to the absence of critical data or knowledge, then “the adaptive 
management activity is either delayed while data are gathered or knowledge is 
generated, or frustrated by an inability to describe the system”.33 
 What are the appropriate strategies and actions to be taken to achieve the objectives 
and key desired outcomes?34  
Where there are information gaps, this may require managers to choose actions which 
provide the greatest learning about the system rather than taking the traditional 
approach of choosing those actions which appear likely to cause the least harm.35  
 What range of potential performance indicators can be used to monitor or measure the 
effectiveness of the management approach?36  
For example, what are the indicators for a change in management approach? 
 How will what is learnt be used in deciding what to do?37  
For example, how will findings of monitoring and evaluation be reported in a 
transparent and credible manner?38 And critically, who will be responsible for 
adjustments in the management approach in response to the results of the 
evaluation?39 
How does the Queensland regulatory model compare to these hallmarks of an effective 
adaptive environmental management approach? There is a complicated set of legal 
arrangements in Queensland with seven different pieces of legislation to be applied in 
conjunction with a series of statutory guidelines and dozens of Queensland Government 
policy documents. Much of this is the result of 2010 legal reforms which inserted new CSG 
provisions into existing legislation while also picking up and moving other obligations which 
now fall under the jurisdiction of different authorities. Many of these changes are the result of 
 
31 Jones, n 17, p 237. 
32 Argent, n 26, p 14. 
33 Argent, n 26, p 20. 
34 Jones, n 17, p 237. 
35 Argent, n 26, p 14. 
36 Jones, n 17, p 239. 
37 Argent, n 26, p 14. 
38 Jones, n 13, p 240. 
39 Jones, n 13, p 240. 
  
the Queensland Government enacting an “adaptive environmental management approach” to 
the approval of CSG activities in Queensland. 40 The adaptive management approach in 
Queensland is reflected in various policy statements released by the Queensland Department 
of Environment and Resource Management. Accordingly, the implementation of the adaptive 
management approach is not integrated into the statutory decision making processes but 
simply superimposed onto the existing legal duties. 
The Queensland approach is said to recognise the uncertain impacts of CSG activities and 
puts in place a system “to monitor and instigate change where required”.41 The object of this 
approach is to “ensure regulation responds to what happens on-the-ground and that the 
environment is protected, even in unforeseen circumstances”.42 The Queensland Government 
considers that the current model will allow CSG projects to proceed while protecting the 
environment. However, it is clear that the Queensland regulatory approach is one that is 
designed to facilitate these resource extraction projects while assuming the regulatory 
approach will be able to be changed, to an appropriate level and within a sufficient 
timeframe, to avoid any adverse environmental impacts. This is a very ambitious 
undertaking. 
 
RIGHTS TO EXTRACT CSG IN QUEENSLAND 
CSG in Queensland is the property of the State and royalties and annual rent are payable for 
the extraction of CSG.43 Commercial CSG extraction was previously allowed in Queensland 
under the terms of the mining lease but this is no longer the case.44 Now only incidental CSG 
extraction is permitted under coal or oil shale mining tenements in Queensland.45 
Commercial CSG production requires petroleum tenure under the Petroleum and Gas 
(Production and Safety) Act 2004 (Qld)46 or the Petroleum Act 1923 (Qld).47  
The approval process for a petroleum lease includes the usual requirements that apply to 
petroleum projects including requirements for an approved work program and development 
 
40 Queensland Adaptive Environmental Management Regime Policy, n 12 at 1. 
41 Queensland Adaptive Environmental Management Regime Policy, n 12 at 1. 
42 Queensland Adaptive Environmental Management Regime Policy, n 12 at 1. 
43 Petroleum and Gas (Production and Safety) Act 2004 (Qld), s 26 (P&G Act 2004 (Qld)). 
44 Mineral Resources Act 1989 (Qld), Pt 7AA, Div 8. 
45 Mineral Resources Act 1989 (Qld), Pt 7AA. 
46 P&G Act 2004 (Qld), s 800. 
47 This article will address the operation of the P&G Act 2004 (Qld) only as this applies to all new applications 
in Queensland. 
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plan as well as additional obligations relating specifically to the protection of overlapping 
tenures in the proposed CSG area.48 This includes a requirement that the applicant for a 
petroleum lease submit a CSG Statement that addresses the “CSG assessment criteria” which 
includes the protection of the legitimate business interest of the existing tenement holders and 
avoiding impacts on the future development of those resources.49  
 
ENVIRONMENTAL APPROVALS FOR CSG PROJECTS 
An application for a petroleum authority under the Petroleum and Gas (Production and 
Safety) Act 2004 (Qld) will be considered in parallel with an application for the required 
environmental authority under the Environment Protection Act 1994 (Qld). An environmental 
impact statement (EIS) may be carried out voluntarily or where it meets the trigger criteria 
under the guidelines of the Queensland Department of Environment and Resources 
Management.50 In Queensland, the petroleum activity may be classified as a level 1 or level 2 
petroleum activity and be either code compliant or non-code compliant.51 Classification is 
based on risk of environmental harm. For level 1 activities there are a number of triggers 
including whether the petroleum activity is likely to have significant impacts on a category A 
or B environmentally sensitive area or is carried out on a site containing a regulated dam.52 
For the most part, CSG projects are likely to fall into the category of level 1 petroleum 
activities particularly if they are large scale involving construction of pipelines. Recent 
amendments to the Environment Protection Act 1994 now require all proposed level 1 CSG 
activities to develop an Environmental Management Plan (EMP) for approval by the 
regulator.53 The EMP must address all the environmental values likely to be affected; any 
potential adverse or beneficial impacts on those values; and the proposed environmental 
protection commitments for best practice environmental management.54 The EMP must also 
 
48 P&G Act 2004 (Qld), Ch 2, Pt 1 (authorities to prospect), Pt 2 (petroleum leases). The operator may also 
require licenses for surveys, pipelines and petroleum facilities, Ch 4.  
49 P&G Act (2004) (Qld), Ch 3, Pt 6. 
50 Environment Protection Act 1994 (Qld), Ch 3 (EP Act 1994 (Qld)). It is the current policy of DERM not to 
require an EIS for exploration, see Queensland Government, ‘Guideline: Deciding the Level of Impact 
Assessment for the Mining Industry’ (Department of Environment and Natural Resources, 2011) at 6. See also 
Appendix C criteria for EIS trigger (note: this guideline is currently under review by DERM). 
51 EP Act 1994 (Qld), Ch 5A. 
52 Set out in Environmental Protection Regulation 2008 (Qld), Sch 5. 
53 EP Act 1994 (Qld), s 310D. 
54 For example, impacts of air quality, remnant vegetation and important habitat and nuisance noise impacts. 
Queensland Government, “Guidelines under Environmental Protection Act 1994: Preparing an Environmental 
  
include a rehabilitation program for the proposed disturbed land and must volunteer a 
proposed amount of financial assurance for the rehabilitation program.55 A CSG water 
management plan is required as part of the EMP.56 The CSG water management plan must 
specifically address the: 
i. expected quantity of the CSG water, the flow rate and quality; 
ii. proposed management of the CSG water including use, treatment, storage and 
disposal; and  
iii. measurable criteria for monitoring and assessing the effectiveness of management 
including actions to be taken if criteria are not satisfied.57 
In considering the application, the regulator must have regard to a number of factors 
including the “Standard Criteria” which is defined to include the principles of ecologically 
sustainable development (ESD), the public interest, the receiving environment and best 
practice environmental management.58 The regulator may impose any conditions on the 
environmental authority that it considers necessary or desirable and has a set of model 
conditions that it will apply to CSG projects as it considers appropriate.59 Financial assurance 
is required for all level 1 petroleum projects.60 This is in addition to the security required for 
the petroleum authority under the petroleum legislation.61 
Interactions with the Commonwealth EPBC Act 
Where there are likely to be impacts on matters of national environmental significance, the 
approval requirements under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) will also apply. One of the most relevant triggers of 
matters of national environmental significance is the potential to impact on a listed 
endangered community including “the community of native species dependent on natural 
discharge of groundwater from the Great Artesian Basin”.62  
 
Management Plan for Coal Seam Gas Activities” (Department of Environment and Resource Management) at 3 
(Queensland EMP Guidelines). 
55 Queensland EMP Guidelines, n 54 at 3. 
56 Queensland EMP Guidelines, n 54 at 16. 
57 EP Act 1994 (Qld), s 310D.   
58 EP Act 1994 (Qld), s 310N, Dictionary. 
59 Queensland Government, “Guidelines: Model Conditions for Coal Seam Gas Activities” ( Department of 
Environment and Resource Management, March 2011) at 1 (Model Conditions). 
60 EP Act 1994 (Qld), ss 310O, 312O. 
61 P&G Act 2004 (Qld), s 487. 
62 Note: a detailed analysis of the operation of the Environment Protection and Biodiversity Conservation Act 
1999 (Cth) is outside the scope of this article. 
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CSG projects and major coal mines will also be subject to new assessments by an 
independent expert scientific committee, established under the EPBC Act, which will focus 
on the long term impacts of CSG projects on underground aquifers and water resources.63 In 
addition to promoting research and bioregional assessments, this statutory committee will 
also provide advice to the State governments as part of the existing State resources licensing 
processes.64 Amendments to existing state laws will be required to give legal effect to the 
advice of the committee.65 The Federal Government has indicated that there is the possibility 
of future amendments to the EPBC Act to enable the Commonwealth government to approve 
CSG projects if the States do not cooperate.66 Meanwhile the Australian Greens had 
previously proposed an alternative arrangement to include a new “matter of national 
environmental significance” in the EPBC Act that would enable the impacts of CSG and 
other mining projects on Australia’s water resources to be considered under the Federal 
regime.67 
 
ENVIRONMENTAL IMPACT ASSESSMENT FOR CSG IN QUEENSLAND 
In some cases a CSG project may be designated as a “significant project” under the State 
Development and Public Works Act 1974 (Qld) in which case the EIS process will apply 
under that legislation. It is possible that a CSG project could be considered “state significant” 
where the scale of the project and its impact on capital investment, employment levels and 
revenue generation potential are significant to Queensland. If additional operational works 
are involved then this may also trigger the need for approval under the Sustainable Planning 
Act 2009 (Qld). Petroleum and gas projects have otherwise been exempt from the need for 
development approval under that Act. However, this situation is changing.  
The growing momentum behind the development of CSG projects in Queensland has led to 
increased tension between competing land uses by the agricultural and resources sectors and 
 
63 Wilson L, “Expert Panel to Judge Project Proposals”, The Australian (22 November 2011), 
http://www.theaustralian.com.au/national-affairs/expert-panel-to-judge-project-proposals/story-fn59niix-
1226201823472 viewed 6 March 2012. 
64 Wilson, n 63. 
65 Wilson, n 63. 
66 Packham B, “Gillard to apply Water Test For Future Coal Seam Gas Projects”, The Australian (21 November 
2011), http://www.theaustralian.com.au/business/mining-energy/super-next-front-in-mine-tax-war/story-
e6frg9df-1226201684195 viewed 6 March 2012. 
67 Waters L, “Media Release: Greens Welcome Independent Breakthrough on Coal Seam Gas” (The Greens 
Party, 21 November 2011),  http://greens.org.au/content/greens-welcome-independent%E2%80%99s-
breakthrough-coal-seam-gas viewed 6 March 2012.  
  
has raised serious concerns regarding Australia’s long-term food security. As noted by the 
Queensland Government, “strategic cropping land (SCL) is a finite resource that must be 
protected into the future to ensure it is conserved for growing food and fibre crops, which 
support economic growth for Queensland’s regional communities”.68 In an attempt to balance 
the competing tensions between the agricultural, resource and development industries, the 
Queensland Government passed the Strategic Cropping Land Act 2011 (Qld) (SCL scheme). 
The objectives of the SCL scheme are to: Protect land that is highly suitable for cropping; 
manage the impacts of development on that land; and preserve the productive capacity of that 
land for future generations.69 These scheme objectives will be achieved through a number of 
provisions.70  
The SCL scheme will begin by identifying areas where land that is likely to be highly suitable 
for cropping may exist. There are two strategic cropping protection areas that have been 
identified, in central Queensland in the Emerald and Springsure area and in southern 
Queensland in the Darling Downs, South Burnett, Lockyer Valley and Scenic Rim area 
which are considered to be “under intense and imminent development pressure”.71 The 
protection areas cover approximately 4.78 million hectares while the management area covers 
a further 37.2 million hectares across Queensland.72 The SCL scheme also contains 
provisions for deciding whether or not specific land is highly suitable for cropping (SCL). 
Any project proponent and/or any persons holding a legal interest in the land may seek 
confirmation of that land parcel as SCL based on an on-ground assessment against eight 
scientific criteria addressing (only) the soil characteristics of the land.73 Following the 
validation decision, the land will be recorded in the decision register as SCL on non-SCL 
land.74  
The SCL scheme establishes a number of principles to protect land that is SCL or potential 
SCL and to manage the impacts of development on it. These are: 
 
 
68 Queensland Government, “Strategic Cropping Land Bill 2011: Explanatory Notes” at 10 (SCL Explanatory 
Notes). 
69 Strategic Cropping Land Act 2011 (Qld) (commenced 30 January 2012), s 3 (SCL Act 2011 (Qld)). 
70 SCL Act 2011 (Qld), s 4. 
71 Queensland Government, ‘Strategic Cropping Land Policy – Strategic Cropping Protection Areas and 
Strategic Cropping Management Areas’ (Department of Environment and Natural Resources, 2011) at 1. 
72 SCL Explanatory Notes, n 68 at 2. 
73 SCL Explanatory Notes, n 68 at 3; SCL Act 2011 (Qld), Ch 2. 
74 SCL Act 2011 (Qld), s 40. 
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Protection: the protection principle is to protect SCL and that, except in exceptional 
circumstances, doing so takes precedence over all development interests. 
Avoidance: the avoidance principle is that if it is reasonably practicable to do so, 
development must avoid SCL. 
Minimisation: the minimisation principles are that development must: 
 wherever possible, minimise its impacts on SCL; and 
 if the impacts of development on SCL are temporary, fully restore the SCL to 
its pre-development condition. 
Mitigation: the mitigation principles are that: 
 for identified permanently impacted land— 
o mitigation requirement can only be relied on if the impacts of the 
development can not otherwise be reasonably avoided or minimised; and 
o if the mitigation requirement can be relied on, mitigation measures must 
have a value at least equal to the loss of the land’s productive capacity as 
cropping land;  
 mitigation measures must have a positive and enduring effect on the future 
productivity of cropping in the State. 
 the SCL Act requires that mitigation measures are in place before the carrying 
out of the development. 
Productivity: the productivity principle is that SCL must be conserved for the future 
productivity of cropping in the State.75 
 
The SCL scheme makes it an offence to carry out development on potential SCL land that 
will have a permanent or temporary impact on the land without authorisation under a 
development approval or resource authority.76 The SCL scheme requires assessment of the 
development and this assessment process will tie in with the existing assessment processes 
under the Sustainable Planning Act 2009, Environmental Protection Act 1994 and resource 
 
75 SCL Act 2011 (Qld), s 11. 
76 SCL Act 2011 (Qld), ss 76-79. Other than in an emergency situation.  
  
legislation.77 A SCL State Planning Policy has been passed for the operation of the planning 
and development assessment process under the Sustainable Planning Act 2009.78  
A key component of the SCL scheme is whether the activity is likely to have a permanent 
impact on the land. “Permanent impact” is defined in the SCL scheme to occur where the 
carrying out impedes the land from being cropped79 for at least 50 years or where the land 
cannot be restored to its pre-development condition.80 The impediment to cropping may be 
physical or legal, such as restrictive covenants over the land. 81 The Strategic Cropping Land 
Act 2011 (Qld) (SCL Act) notes that this could include the cumulative effect of drilling and 
wells for resources development.82 However, it is not clear how a landholder would be in a 
position to prove that the future cumulative impacts of these CSG wells and infrastructure 
will lead to permanent impacts on the cropping productivity of the land. This is particularly 
problematic given the emphasis of the SCL scheme on soil characterization and cropping 
impacts rather than on the full suite of impacts caused by CSG projects including 
groundwater impacts. In any event, the Queensland Government has already released a 
Standard Conditions Code for those resources activities that “have a temporary impact and 
pose a relatively low risk of impacting on SCL” land and has specifically included access 
tracks, underground pipes and CSG wells in the list of activities that have a temporary 
impact.83 A simplified compliance framework will apply for those activities that are 
authorised under the Code and a full development assessment will not be required.       
The presence of “permanent impacts” would not, in itself, lead to the refusal of the CSG 
project. To the extent the land is in a protection area and the impacts are permanent, the SCL 
scheme prevents the development other than in “exceptional circumstances”.84 The 
exceptional circumstances criteria are that there must be no alternative site for the 
 
77 SCL Explanatory Notes, n 68 at 3; SCL Act 2011 (Qld), Chs 2, 3. 
78 Queensland Government, “State Planning Policy 1/12: Protection of Queensland’s Strategic Cropping Land” 
(SPP 1/12, commenced 30 January 2012).  
79 Cropping is defined to include: (a) the yield of any form of cultivated crop for any purpose, including, for 
example, for food, as fibre, for fodder or medicinal purposes; (b) the growing of trees to produce, or as a 
component for food, fibre or a medicinal product; and (c) harvesting a timber plantation, SCL Act 2011 (Qld), 
Sch. 
80 SCL Act 2011 (Qld), s 14. Open-cut mining and storing hazardous mine wastes, including tailings dams, 
overburden or waste rock dumps are also identified as causing permanent impacts. 
81 SCL Act 2011 (Qld), s 14. 
82 SCL Act 2011 (Qld), s 14. 
83 Queensland Government, “Strategic Cropping Land Standard Conditions Code for Resource Activities” 
(Department of Environment and Resource Management, Version 1, January 2012), at 3; SCL Act 2011 (Qld), s  
81; Strategic Cropping Land Regulation 2011 (Qld) s 8.  
84 SCL Act 2011 (Qld), Ch 4; major renewable energy projects have been prescribed as development in 
“exceptional circumstances” under the Strategic Cropping Land Regulation 2011 (Qld) s 9. 
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development to be carried out; and there will be a significant community benefit in carrying 
out the development on the land.85 Although the SCL Act notes that the presence of a 
significant community benefit cannot be decided solely on the royalties to be paid to the State 
from the project, the wording of the scheme provides a sufficiently broad discretion to enable 
the “significant” social and economic benefits for Queensland of these resources projects to 
override the possible risk of loss of cropping productivity.86 As a result, it seems likely that 
the result will be the conditional approval of these resources developments.  
Mitigation measures are required to be undertaken for the land if the development is found to 
fall within the exceptional circumstances.87 Mitigation measures are also required if the land 
is in the management area and will have permanent impacts.88 Those mitigation measures 
may be achieved through the entering into of a mitigation deed with the Queensland 
Government or by payments into a mitigation fund for the calculated “mitigation value” of 
the land.89 The SCL Act states that those mitigation measures must aim to increase the 
productivity of cropping in Queensland, have a public benefit, and aim to provide an 
enduring effect.90 However, no further explanation of the practical implementation of these 
concepts is currently contained in the SCL scheme.  
The SCL scheme is clearly in its infancy with decision-making thresholds left to be 
determined. While the SCL scheme does draw attention to the significance of protecting 
agricultural areas from the adverse effects of certain resources projects  in Queensland, it is 
very clear that this scheme will not act as an outright prohibition on these projects.. Instead, 
this scheme is designed to simply add an additional layer of impact assessment onto existing 
approval requirements and to enable additional conditions of approval to be imposed 
including direct mitigation measures, payments to mitigation funds and the provision of 
financial assurances. While these may go some way to minimise the likely impacts from 
some resources projects, they will not protect the productivity of Queensland’s “finite” and 
 
85 SCL Act 2011 (Qld), ss 117, 118, 127, 128.  
86 SCL Act 2011 (Qld), s 128(2). 
87 SCL Act 2011 (Qld), Ch 5. 
88 SCL Act 2011 (Qld), Ch 5. 
89 SCL Act 2011 (Qld), ss 131, 138. This value will be a rate per hectare prescribed in the regulations, s 132; 
Strategic Cropping Land Regulation 2011 (Qld) s 10.  
90 SCL Act 2011 (Qld), s 135. Failure to comply with the SCL Act may result in the making of stop work 
notices and restoration notices against the resource developer, SCL Act 2011 (Qld), Ch 6. 
  
“irreplaceable” soil resources as asserted by the Government and they will certainly not 
protect the land from CSG projects in Queensland.91 
ACCESS TO LAND FOR CSG OPERATORS IN QUEENSLAND  
Preconditions for land access and the Land Access Code 
The petroleum legislation imposes a duty on the holder of a petroleum authority to ensure 
that it carries out its authorised activities in a way that “does not unreasonably interfere with 
anyone else carrying out a lawful activity”.92 This could include other authority holders in the 
area as well as local landholders that may be carrying out sensitive land-use practices. The 
Land Court may declare that a particular activity interferes with the carrying out of lawful 
activities and may order modifications or reductions in the activity to remove the 
interference.93 In reality, the mere presence of these CSG projects on local land will cause 
disruptions to the landholder including as a result of the location of infrastructure on the land 
including drill sites, well heads, gathering lines, compressor stations, fluid storage and 
treatment facilities, and access roads. These, in conjunction with noise impacts and impacts 
on visual amenity will affect practices on the land such as locations of stock, pasture and 
crops.  
In an attempt to appease some of the community resistance to the resources sector, the 
Queensland Government introduced a uniform Land Access Code which came into effect in 
October 2010 and applies to all major resources projects including mining, petroleum, 
geothermal and greenhouse gas storage.94 The stated intention of the code is to balance the 
interests of the agricultural and resources sectors including through best practice guidelines 
for good relations and good faith between operators and the owners/occupiers of private 
land.95  
The Land Access Code contains a number of mandatory conditions that are imposed on all 
authorities regarding conduct on private land including in relation to the: 
 Use of existing access points, roads and tracks; 
 Minimisation of disturbance on livestock and property; 
 
91 SCL Explanatory Notes, n 68 at 14, 33. 
92 P&G Act 2004 (Qld), s 804. 
93 P&G Act 2004 (Qld), s 537DB(2)(d). 
94 P&G Act 2004 (Qld), s 24. 
95 Queensland Government, “Land Access Code” (Department of Employment, Economic Development and 
Innovation, November 2010), Pt 2 (Land Access Code). 
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 Obligation to prevent spread of pests; and 
 Use of gates, grids and fences.96 
Under Queensland petroleum legislation, the CSG operator is required to provide at least 10 
business days written notice before entering the land to undertake either preliminary or 
advanced activities.97 There are a number of exemptions to this general requirement including 
where entry is necessary to preserve life or property or because of an emergency or where the 
owner has chosen to sign a waiver for the notice of entry requirement.98 Once the entry 
notice, or waiver of entry notice, has been given, this is taken to apply to any new owners and 
occupiers of the land throughout the duration of the notice.99  
A failure to properly notify may lead to actions against the operator. For example, in 2009 the 
O’Connors sought an injunction against Arrow Energy restraining the construction of a 
treated water pipeline on the Daandine Homestead property, west of Dalby, for the 
management of CSG water from the CSG operations.100 The applicants asserted that the 
water treatment pipeline was not authorised because it was not an “incidental activity” for the 
purpose of the lease.101 The Court noted that the water management plan for the CSG water 
was “the only way the treated water can be beneficially used” and held that these were 
authorised activities.102 However, Arrow Energy had also failed to disclose in its notice of 
entry that it would be installing a treated water pipeline on the O’Connor property. The notice 
referred only to “water pipelines” and the Court construed this as relating to untreated water 
pipelines only.103 As a consequence the Court noted that: 
it follows that the applicants are entitled to declarations as to the unlawfulness of the respondent’s entry on 
their land to construct the treated water pipeline. They are also entitled to an order restraining the 
respondent from further construction of the treated water pipeline unless and until a valid entry notice is 
served.104 
 
 
96 P&G Act 2004 (Qld), s 555; Land Access Code, n 95, Pt 3. 
97 P&G Act 2004 (Qld), s 495. 
98 P&G Act 2004 (Qld), s 497. 
99 P&G Act 2004 (Qld), s 512. 
100 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432. 
101 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [32]. 
102 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [36]. 
103 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [42]. 
104 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [49]. 
  
The Court stopped short of issuing a mandatory injunction for the removal of the treated 
water pipeline noting that the remedy lacked practical utility given that Arrow would be 
entitled to return and reconstruct the pipeline upon serving a valid notice of entry.105 Instead, 
the Court considered that an award for damages would be adequate compensation for the 
applicants.106 In total, there were five breaches of the land access laws that occurred on the 
O’Connor property between 2 June 2008 and 23 January 2010. 107 Four of those breaches 
related to conducting activities on private land without proper authority while the fifth related 
to the unlawful construction of a pipeline.108 The total penalty payable for these offences was 
the relatively paltry sum of $40,000.109  
 
Negotiation of Conduct and Compensation Agreements 
Strong resistance to CSG projects has led to public protests and calls to “shut the gates” 
against CSG activities. However, such actions are not permitted under the Queensland 
legislation and it is an offence for a landholder to obstruct a CSG operator from accessing 
their land if it has otherwise met all of the requirements of the legislation.110 Nevertheless, at 
least one group of farmers in the Darling Downs is attempting to lock out mining companies 
while also seeking to challenge the environmental approval of a CSG project by Arrow 
Energy on the basis that the project could lead to permanent groundwater impacts that may 
not be capable of mitigation.111 Each owner and occupier of the land is entitled to reasonable 
compensation for the impacts caused by CSG activities on their land.112 The legislation 
requires that a Conduct and Compensation Agreement be negotiated between the parties 
before a CSG operator may enter the land to undertake activities likely to have a significant 
impact on the landholders land use (known as advanced activities).113 Standard form 
 
105 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432 at [50] 
106 O’Connor and O’Connor v Arrow (daandine) Pty Ltd [2009] QSC 432. 
107 Minister for Employment, Skills and Mining, The Honourable Stirling Hinchliffe, “CSG company fined 
$40,000 for land conduct breaches” (Ministerial Media Statement, 20 June 2011), 
www.cabinet.qld.gov.au/MMS/StatementDisplaySingle.aspx?id=75340 viewed 6 March 2012. 
108 Hinchliffe, n 107. 
109 Hinchliffe, n 107. 
110 Queensland Government “Tips for landholders negotiating agreements with resource companies” 
(Department of Employment, Economic Development and Innovation, November 2010) at 1 (Queensland 
Government Negotiating Tips). 
111 This challenge is supported by the National Farmers Federation. See Lloyd G, “Fertile Grounds for Coal-
Seam Test Case”, The Australian (21 May 2011), http://www.theaustralian.com.au/national-affairs/fertile-
grounds-for-coal-seam-test-case/story-fn59niix-1226059965718 viewed 6 March 2012.  
112 P&G Act 2004 (Qld), s 532. 
113 P&G Act 2004 (Qld), s 500. 
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agreements have been developed by the Queensland Government, in conjunction with 
resources explorers, producers and landholder groups, to address land access and 
compensation issues.114 These are intended to be used as a starting point between the parties 
and may be modified by agreement. These standard form agreements include a deferral 
agreement where the compensation agreement is entered into after entry.115 It should be noted 
that the requirement to agree to compensation prior to access is not absolute and this has the 
potential to weaken the bargaining position of the landholder. 
The CSG operator is also able to access private land outside of the petroleum authority area. 
It may cross the land if it is reasonably necessary to access the area of the petroleum authority 
and may carry out activities on the land that are reasonably necessary to allow the crossing.116 
Unless it is an emergency situation, the operator must have obtained the agreement to the 
access, orally or in writing.117 If the impact of access will not be permanent then agreement 
from the occupier will suffice but where the exercise of access rights is likely to have a 
permanent impact on the land – such as the construction of a road – agreement is required 
from both the owner and occupier of the land.118  
An owner or occupier of the land cannot unreasonably refuse to make an access agreement, 
they may request only that the agreement be subject to reasonable and relevant conditions.119 
In considering the reasonableness of access, the following must be considered: 
 The nature and extent of any impact the exercise of the access rights will have on the 
land and the owner or occupier’s use and enjoyment of it; and 
 How, when and where and the period during which the holder proposes to exercise 
the access rights.120 
The minimum negotiating period for these agreements is generally 20 business days.121 If, at 
the end of the minimum negotiation period, the parties have not entered into an agreement, 
 
114 See Queensland Government, “Landholder Information” (Department of Mining and Safety, 2011) for links 
to the standard form agreements, http://mines.industry.qld.gov.au/mining/landholder-information.htm viewed 6 
March 2012.  
115 P&G Act 2004 (Qld), s 500B. 
116 P&G Act 2004 (Qld), s 502. This includes rights to carry out required rehabilitation and environmental 
management works under the EP Act 1994 (Qld), P&G Act 2004 (Qld), s 513A. 
117 P&G Act 2004 (Qld), s 503. 
118 P&G Act 2004 (Qld), s 503. Permanent impact on the land, is defined as meaning “a continuing effect on the 
land or its use or a permanent or long-term adverse effect on its current lawful use by an occupier of the land”. 
119 P&G Act 2004 (Qld), s 504. 
120 P&G Act 2004 (Qld), s 505(3). 
121 P&G Act 2004 (Qld), s 536A. 
  
then either party may ask for an authorised officer to call a conference or call for the 
alternative dispute resolution process to be commenced to negotiate an agreement.122 If that 
process is unsuccessful then an application may be made to the Land Court of Queensland to 
determine the compensation liability and any conditions to be imposed on access.123 If the 
parties fail to agree within the minimum negotiating period then the matter will be referred to 
the Land Court which will determine the appropriate conditions to be imposed on access to 
the land.124  
Under the legislation, the CSG operator is liable to compensate each owner or occupier of the 
land for any “compensatable effect” that is caused by the authorised activities on the land 
including: 
 Deprivation of possession of its surface; 
 Diminution of its value; 
 Diminution of the use made or that may be made of the land or any improvement on 
it; 
 Severance of any part of the land from other parts of the land or from other land 
owned; and 
 Any cost, damage or loss arising from the carrying out of activities under the 
petroleum authority on the land.125 
Previously compensation under the Mineral Resources Act 1989 (Qld) did not extend to the 
owner or occupier’s valuation and legal costs.126 Now owners and occupiers are able to claim 
the “accounting, legal or valuation costs the claimant necessarily and reasonably incurs to 
negotiate or prepare the agreement”.127 The Queensland Government recommends that 
landholders seek independent legal advice in negotiating these agreements and in Queensland 
legal aid is made available to all landholders without means testing.128  
 
122 P&G Act 2004 (Qld), s 537A. See also Ch 10, Pt 1AA for the procedures applying to conferences. 
123 P&G Act 2004 (Qld), ss 537B, 537D, 537DB, 537DC. In determining the conditions of access the Land 
Court must have regard to the criteria set out in s 505. 
124 If the holder asks the owner or occupier to make an access agreement, and the owner or occupier has not 
made the agreement within 20 business days, then the owner or occupier is taken to have refused to agree, P&G 
Act 2004 (Qld), s 504. 
125 P&G Act 2004 (Qld), s 532. 
126 See Australian Diatomaceous Earth Pty Ltd v Marsterson [2004] QLRT 49. 
127 P&G Act 2004 (Qld), s 532(4)(b). 
128 Queensland Government Negotiating Tips, n 110 at 3. 
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There are a number of difficulties associated with the negotiation of these compensation 
agreements by landholders. To begin with, the definition of “occupier” specified in the 
Petroleum and Gas (Production and Safety) Act 2004 (Qld) (P&G Act) is relatively narrowly 
including only those persons who:  
(i) under an Act, or, for freehold land, a lease registered under the Land Title Act 1994 
(Qld), have a right to occupy the place; or  
(ii) have been given a right to occupy the place by an occupier under subparagraph (i).129 
 
Problematically, because of the absence of a “right to occupy” not all persons financially 
affected by the use of the land for CSG operations in Queensland will have a right to 
negotiate compensation for the use of the land.130  
The compensation agreements generally provide a fixed sum for compensation based on the 
number of wells to be drilled on the land rather than being based on any diminution of 
property value.131 This is a stark contrast to the position in the United States where 
landholders own the underground resources and can receive up to US$25,000 per acre or 
25% royalty from the use of their land for CSG activities.132 Under the standard form 
agreements in Queensland, the agreed amount is provided as full and final compensation for 
those authorised activities and infrastructure set out in the agreement.133 Those authorised 
activities and infrastructure are generally defined in broad terms to provide the most 
flexibility of access and use to the CSG operator. There are no review provisions contained in 
the standard agreements. However, the access agreement may be varied by application to the 
Land Court.134 In particular, where the landholder can demonstrate that there has been a 
material change in circumstances, the level of compensation may be reviewed by the Land 
Court.135  
The compensation and access agreement is a significant document and will bind the parties to 
it and each of their personal representatives, successors in title and assigns.136 Consequently, 
 
129 P&G Act 2004 (Qld), Sch 2. 
130 For example, share farmers and other rights holders. 
131 Queensland Government Negotiating Tips, n 110 at 5. 
132 Sakmar, n 1, p 396. 
133 Queensland Government, Standard Conduct and Compensation Agreement (version 27 August 2010) Sch 3, 
http://mines.industry.qld.gov.au/mining/landholder-information.htm viewed 6 March 2012. 
134 P&G Act 2004 (Qld), s 509. 
135 P&G Act 2004 (Qld), s 537C. 
136 P&G Act 2004 (Qld), ss 507, 537E. 
  
the rights of access and use agreed in the standard form agreement will bind future owners 
and occupiers of the land. Because of this, it is critical that the landholder fully understands 
the nature of the agreement and the scope of compensation arrangements and access 
conditions that can be requested in the agreement to address the possible concerns of both 
current and future owners and occupiers.137 However, it takes time for landholders to develop 
a working knowledge of the CSG laws and their rights to compensation.138 This learning 
curve has been hampered by the obligations of confidentiality which are currently required as 
standard conditions in these compensation agreements.139 As a result, landholders are unable 
to disclose the terms of their negotiated agreements with other landholders or other 
government agencies.140 Concerningly, although these agreements will bind future purchasers 
they are not noted or identified on the land title and there is currently no public register which 
is able to be searched by potential purchasers of the land as part of their due diligence 
processes.  
 
ENVIRONMENTAL DUTIES OF CSG OPERATORS AND THE USE OF HYDRAULIC 
FRACTURING 
Once the activities on the land have been completed, the CSG operator must report to the 
owner and occupier regarding the nature of the activities that have been carried out on the 
land.141 One of the most contentious activities in CSG extraction is the use of hydraulic 
fracturing (or fracking) to extract the CSG resource. Fracking involves stimulating the CSG 
well by pumping a fluid (comprised of water, sand and chemical lubricants) under pressure to 
open up cracks and fracture the coal seam to increase gas production from the coal seam.142 
There are many concerns regarding the fracking process including the use of chemical 
additives in the fracking fluid. It has been warned that fracking will “alter the structural 
 
137 Under the P&G Act 2004 (Qld), the owner or occupier is not civilly liable to anyone else for a claim based in 
tort for damages relating to the carrying out of an authorised activity under the petroleum authority, s 563A. 
However, anecdotal evidence suggests that only limited indemnities for direct damage are being included in the 
standard agreements.  
138 Gray S, “Coal Seam Gas Laws ‘Disadvantage’ Landowners”, Sydney Morning Herald (3 March 2011), 
http://news.smh.com.au/breaking-news-national/coal-seam-laws-disadvantage-landowners-20110303-
1bfr6.html viewed 6 March 2012.  
139 Queensland Government, n 133 at cl 20.   
140 Burgess S and Tapim F, “CSG Inquiry Continues in Brisbane”, ABC News (20 July 2011), 
http://www.abc.net.au/news/2011-07-20/csg-inquiry-continues-in-brisbane/2802118 viewed 6 March 2012.  
141 P&G Act 2004 (Qld), s 513. 
142 Queensland Government, “Hydraulic Fracturing (fraccing) in CSG Wells” (Department of Environment and 
Natural Resources, 11 March 2011) at 1. 
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integrity of the target coal seam aquifers” and that “the potential for fraccing activities to 
impact on the structural integrity of other aquifers and aquitards, and on existing groundwater 
flow processes, can never be completely eliminated”.143 There is also the likelihood that 
subsurface subsidence and surface deformation will occur.144 This can “alter overland flow 
paths initiating new erosion features in susceptible areas.”145  
The Queensland Government has reported that between 10% and 40% of all Queensland 
wells will be fracked by the CSG industry.146 The environmental protection legislation in 
Queensland imposes specific obligations on the CSG operator to notify the regulator and each 
owner and occupier 10 business days before commencing hydraulic fracturing activities and 
within 10 business days of completion of fracking.147 Amendments have also been passed to 
retrospectively impose a statutory condition on all environmental authorities to prohibit the 
use of BTEX stimulation fluids, that is, fluids containing petroleum hydrocarbons that 
contain benzene, ethylbenzene, toluene, or xylene148 above the maximum concentrations 
prescribed by s 81B of the Environmental Protection Regulation 2008 (Qld).149 The presence 
of naturally occurring BTEX has meant that an absolute ban could not be applied. Instead, the 
prescribed limits are Benzene, 1 part per billion (ppb); Toluene, 180 ppb; Ethylbenzene, 80 
ppb; m-Xylene, 75 ppb; o-Xylene, 350 ppb; p-Xylene, 200 ppb.150  
The completion notice to be submitted by the CSG operator must contain details of the 
composition of the hydraulic fracturing fluid pumped into the petroleum well.151 The CSG 
operator must also report to the regulator within two months on the specific details of the 
fracking activity, and whether it resulted in geological connections between geological 
intervals, such as break-through between formations, and: 
 
143 Geoscience Australia and Habermehl M, “Summary of Advice in Relation to the Potential Impacts of Coal 
Seam Gas Extraction in the Surat and Bowen Basins, Queensland: Phase One Report Summary for the 
Australian Government Department of Sustainability, Environment, Water, Population and Environment” (29 
September 2010) at 4. 
144 Geoscience Australia and Habermehl, n 143 at 5. 
145 Moran C and Vink S, “Assessment of Impacts of the Proposed Coal Seam Gas Operations on Surface and 
Groundwater Systems in the Murray-Darling Basin” (University of Queensland, November 2010) at 4. 
146 Queensland Government, n 142 at 1. 
147 Petroleum Gas (Petroleum Safety) Regulations 2004 (Qld) (P&G Safety Regulations), ss 30A, 35, 35A. 
148 Or chemicals that produce, or are likely to produce, benzene, ethylbenzene, toluene or xylene as the chemical 
breaks down in the environment. 
149 EP Act 1994 (Qld), s 312W, this came into force on 29 July 2011.  
150 Queensland Government, “Faccing and BTEX” (Department of Environment and Resource Management, 
2011), http://www.derm.qld.gov.au/factsheets/pdf/csg/csg8.pdf viewed 6 March 2012 These BTEX standards 
were based on the Australian Drinking Water Guidelines (ADWG) and the Australia and New Zealand 
Environment Conservation Council (ANZECC) Guidelines for Fresh and Marine Water Quality.  
151P&G Safety Regulations, s 35A.  
  
 
any other details about the hydraulic fracturing activities that would assist a person in making a future 
assessment of the impact of the hydraulic fracturing activities on the coal seam and any increased risk to 
safe and efficient mining of coal.152  
 
Under the Environment Protection Act 1994, there is a duty to notify where serious or 
material environmental harm is caused or threatened by an act or omission and recent 
statutory amendments have increased the applicable penalties for non-compliance.153 A new 
provision has also been passed which imposes a duty to notify where, while carrying out a 
CSG project, a person becomes aware that: 
 The activity has, or is reasonably likely to, negatively affect the water quality of an 
aquifer; and/or 
 The activity has caused the connection of two or more aquifers.154 
Under the new provisions, employees must notify their employer within 24 hours or, if they 
cannot be reasonably contacted, they must provide written advice to the regulator.155 In 
addition, as soon as is reasonably practicable, the employer must then provide written notice 
of the event, its nature and the circumstances in which it happened to any occupier and/or any 
registered owner of the affected land.156 
Duty of CSG operators to report well head leaks 
Under the Queensland petroleum legislation, the CSG operator is also required to report to 
the Queensland Petroleum and Gas Inspectorate if particular “incidents” occur during its CSG 
operations.157 An incident in Dalby, Queensland in May 2011 highlighted deficiencies 
regarding the timeliness of reporting of leaks. The circumstances involved a well-head leak 
where CSG and water spilled onto a farming property over a period of time.158 One of the 
many concerns relating to the event was the operator’s failure to notify both the Government 
and the landholder about the existence of the leak on the property in a timely manner. In 
 
152 P&G Safety Regulations, s 46A. 
153 EP Act 1994 (Qld), s 320. 
154 EP Act 1994 (Qld), new s 320A; Natural Resources and Other Legislation Amendment Act 2010 (No 2) 
(Qld). 
155 EP Act 1994 (Qld), new s 320B. 
156 EP Act 1994 (Qld), new ss 320C, 320D, 320E. 
157 P&G Act 2004 (Qld), s 706; P&G Safety Regulations, s 11 and Sch 2. 
158 Burgess, S “Farmer Waits for Gas Leak Impact”, ABC News Online (24 May 2011), 
http://www.abc.net.au/news/2011-05-24/farmer-waits-for-gas-leak-impact/2728256 viewed 6 March 2012. 
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response, the Queensland Government introduced a new Code of Practice for CSG Well 
Head Emissions Detection and Reporting.159 The Government also introduced new reporting 
requirements for all unplanned fuel gas leaks in relation to CSG well heads and imposed a 
new limit of 10% lower flammable limit (LFL) for all reportable leaks and a requirement that 
reports be provided to the regulator within 24 hours.160  
 
GROUNDWATER MANAGEMENT OBLIGATIONS IN QUEENSLAND 
One of the most significant and contentious issues in the regulation of CSG projects is the 
potential adverse cumulative impacts from the approval of multiple CSG projects on the 
Surat and Bowen Basins.161 The impacts of groundwater extraction could include significant 
impacts “on aquifer interaction (eg water flow, cross contamination), vertical recharge, 
structural integrity and artesian pressure”.162 Current impact assessment of projects is based 
primarily on groundwater modelling of predicted impacts. However, as noted: 
the information provided in the assessed EIS documents is not fully adequate for understanding the likely 
impacts of widespread CSG development across the Surat and Bowen Basins; nor will any level of 
information or modelling that can be provided by individual proponents... a regional-scale, multilayer 
groundwater flow model which incorporates data from both private and public sector sources is necessary… 
however... no matter how thorough a model or detailed the underlying data, any modelled outcomes will be 
accompanied by high inherent uncertainties until sufficient CSG production data is available to calibrate the 
groundwater model.163 
 
As a result, it was recommended to the government that a “regional scale, multi-state and 
multi-layer model of the cumulative effects of multiple developments” be used to “set the 
parameters for an adaptive management framework”.164 In the meantime, a precautionary 
approach to approving CSG projects was emphasised across Australia.165 The Queensland 
Government identified two particular areas where an adaptive environmental management 
approach could be reflected in statutory amendments. The first relates to the impacts to the 
 
159 Queensland Government, “Code of Practice for CSG Well Head Emissions Detection and Reporting” 
(Department of Employment, Economic Development and Innovation Petroleum and Gas Inspectorate, 2011). 
160 Queensland Government, n 159 at 5. Leaks of 10% LFL must be reported in writing to the Petroleum and 
Gas Inspectorate within 24 hours. Leaks at 100% LFL or above must be notified immediately by telephone, at 9.  
161 Geoscience Australia and Habermehl, n 143 at 1.  
162 Geoscience Australia and Habermehl, n 143 at 2. 
163 Geoscience Australia and Habermehl, n 143 at 1. 
164 Geoscience Australia and Habermehl, n 143 at 7. 
165 Geoscience Australia and Habermehl, n 143 at 7. 
  
environment from the generation and management of CSG water. In this case, monitoring, 
evaluation and reporting obligations are placed on the CSG operator who must evaluate the 
effectiveness and appropriateness of the management of CSG water and if inappropriate, 
outline what future actions will be taken to ensure appropriate management of the CSG 
water.166 If necessary, the conditions of the CSG authority may be amended by the regulator 
to reflect these changes in management approach by the operator. The second area relates to 
the management of impacts to existing bores and springs. Dewatering as a result of aquifer 
drawdown from CSG extraction processes could result in impacts on individual bore holders 
within the area.167 As a result, in Queensland trigger thresholds are now included in the 
legislation for groundwater level drawdown in bores and springs.168 Accordingly, the 
Queensland approach to groundwater regulation purports to apply the principles of adaptive 
environmental management through a combination of monitoring, assessment, reporting and 
management of impacts.  
As a result of 2010 amendments, management of underground water now falls under the 
Water Act 2000 (Qld), rather than the petroleum legislation, and under the jurisdiction of the 
Queensland Water Commission (QWC). It is an offence under the Water Act 2000 to take or 
interfere with water without an approval. However, the Petroleum and Gas (Petroleum 
Safety) Act 2004 (Qld) authorises the taking or interference of underground water in the 
carrying out of authorised activities.169 Operators must otherwise comply with provisions of 
the Water Act 2000.170  
In Queensland, the Water Act 2000 requires CSG operators to use all best efforts to acquire 
all information regarding relevant bores in the area.171 Prior to the commencement of 
petroleum production, the CSG operator must prepare a baseline assessment plan for all 
identified bores to be approved by QWC.172 Where there are multiple tenure holders, such as 
the Surat Basin, this will be a declared cumulative management area and QWC will be 
responsible for ongoing monitoring of impacts on the catchment and for preparation and 
 
166 Queensland Adaptive Environmental Management Regime Policy, n 12 at 1. 
167 Moran and Vink, n 145 at 4. 
168 Queensland Adaptive Environmental Management Regime Policy, n 12 at 2. 
169 P&G Act 2004 (Qld), s 185. 
170 P&G Act 2004 (Qld), s 189. 
171 Water Act 2000 (Qld), s 367. 
172 Water Act 2000 (Qld), s 397. 
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submission of underground water impact reports to the Chief Executive.173 An underground 
water impact report must be supplied to the QWC by the CSG operator within 14 months of 
the grant of the petroleum tenure with a report required every three years thereafter.174 That 
report must contain measures for an ongoing water monitoring strategy to be approved by 
QWC.175 Consultation on the report must take place before it is submitted to QWC for 
approval.176 These obligations to report, along with other underground water obligations, will 
continue beyond the life of the petroleum tenure.177  
The adaptive management approach to groundwater in Queensland relies on ongoing 
monitoring and reporting by the CSG operator as well as being dependent on the presence of 
suitable expertise within the Queensland regulatory authority to enable the appropriate 
evaluation and response to the emerging modelling and data. While the raw data is currently 
being collected and reported within Queensland, it is less clear how the Government intends 
to determine whether, and to what extent, the existing regulatory approach requires 
adjustment in response to this information. This is a clear weakness in the Queensland 
regulatory response. 
The cumulative effects of CSG projects across regional basins are currently unknown and 
warnings have been given that this could result in a significant reduction in recharge flows 
and basin pressures.178 As noted, the Water Act 2000 contains trigger thresholds for the 
impacts of CSG operations on groundwater drawdown in bores and springs. These are a 5 
metre drop for consolidated aquifers and a 2 metre drop for shallow alluvial aquifers.179 Once 
triggered, QWC can direct the CSG operator to undertake a bore assessment using industry 
best practice.180 A water bore is considered to have an impaired capacity if there is a decline 
in the water level of the acquirer or the bore can no longer provide a reasonable quantity and 
quality of water for its authorised use or purpose.181 Provided that it is established that the 
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CSG activities contributed to a material impact on bore water supply, the CSG operator must 
negotiate with the bore owner to “make good” the impaired capacity of the bore.182 
Negotiated restoration measures to “make good” could include: 
 Restoration of the water supply – for example deepening the bore, improving pressure 
at bore head, installing a new pump or drilling a new bore; 
 Providing an alternate water supply; or  
 Compensation to the bore owner for the loss of supply.183 
The parties will enter into a “make good agreement” which will be binding on the CSG 
operator and the water bore owner. It will also be binding on all future successors in title.184 
However, an application may be made to the Land Court for amendment to address a material 
change in circumstances; address a make good measure for the bore that is not effective; or to 
provide for another effective and more efficient make good measure for the bore.185 Any 
decision of the Court will also bind all future successors in title.186 
The CSG operator is required to use its best endeavours to obtain this negotiated 
agreement.187 If the parties fail to reach agreement then either party can seek alternative 
dispute resolution.188 If unsuccessful, the Land Court can determine the terms of the make 
good agreement including the levels of compensation for: 
 Diminution of the value of the land on which the bore is located; 
 The use of water which the owner would have made from the water of the bore; or 
 Any cost or loss suffered as a result of the impaired capacity of the water bore.189 
The Court will take into account the make good measures in calculating the level of 
compensation.190 
Keeping in mind that the Queensland approach is based on the principles of adaptive 
environmental management, it is significant that the Queensland Government has left the 
obligation to require specific remediation of groundwater in the hands of the landholders 
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(who will not have the cumulative data and knowledge of the QWC) rather than in the hands 
of the regulators. The Queensland Government is not responsible for directing the CSG 
operator to take steps to “make good” the damage and if the landholder chooses 
compensation over remediation then the groundwater resource could remain permanently 
effected. The use of these “make good” obligations also appears to assume that the majority 
of impacts on the groundwater system will be able to be mitigated or reversed. However, 
contamination of water supply or joining of aquifers is not generally a reversible event. In 
such circumstances, the land could be permanently deprived of its water source leading, one 
would assume, to very significant amounts of compensation for loss of supply and loss of 
livelihood across the life of the property. But what if the company has become insolvent or 
no longer exists at this point? Will the security held by the regulator be sufficient to address 
these almost indeterminate make good obligations across the tenure area? Equally concerning 
is how responsibility for causation is to be allocated where there will be multiple CSG 
operators contributing to the cumulative impacts emerging over time across a region. The 
NWC has made it clear that the long term impacts on aquifer pressures and levels may not be 
adequately protected by these current “make good arrangements”.191 Accordingly, it seems 
clear that further reforms will need to be considered by the Queensland Government if it is to 
respond to the emerging information regarding the groundwater impacts and follow a true 
adaptive environmental management approach. 
 
PRODUCTION AND MANAGEMENT OF CSG WATER IN QUEENSLAND 
Another key issue in the Queensland regulatory approach are the requirements imposed for 
the management of CSG water produced from CSG operations. The development of CSG 
reserves generally produces large volumes of co-produced water that is typically of poor 
quality, containing high sodium and chlorine concentrations and other impurities.192 There 
are significant environmental issues surrounding the quantity, quality and management of the 
associated water from CSG production.193 It is estimated that CSG production generates 
almost 35% more associated water per unit of energy than conventional petroleum 
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production.194 The NWC estimates that the amount of water produced during the oil and gas 
extraction process in those areas will be more than 300 giga litres per year over the next 25-
35 years with 97% of that extraction coming from the growing number of coal seam gas 
activities.195 To put this number in context, in 2010 it was estimated that 33 giga litres per 
year were produced from the oil and gas extraction process.196 The majority of the CSG water 
(approximately 96%) would take place in Queensland with approximately 70% of this water 
expected to be generated in the Surat Basin and the remainder in the Bowen Basin.197  
If inappropriately managed, CSG water can “almost irreversibly damage soils, riparian 
vegetation and fish communities throughout the lifespan of the… projects”.198 There are a 
number of possible management options for the CSG water, including supply for urban and 
industrial use, storage and aquifer reinjection, and agricultural use including stock watering 
and irrigation uses.199 Most of these options will require treatment prior to use or disposal in 
order to meet applicable water quality standards.200 However, treatment may not be 
economically feasible leading to consideration of other disposal options such as deep 
injection, direct discharge to land surface or a surface water body or impoundment in an 
evaporation or filtration pond.201 
Options such as aquifer recharge or environmental releases are not commonly used in 
Australia.202 The NWC has noted that environmental water releases should be subject to 
practical limitations.203 It also noted that aquifer recharge, that is, returning CSG water to the 
geological formation, is technically feasible and is the option favoured in many areas of 
North America but that “further assessment of whether aquifer recharge could be an 
important management option to minimise effects on groundwater levels and pressures is 
required”.204 
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Interestingly, the NWC has identified a number of key constraints to CSG water management 
in Queensland including the “restrictions to management options imposed by legislation”.205 
For example, CSG evaporation dams were previously the most common tool for managing 
associated water in Queensland. Under recent amendments to the Environmental Protection 
Act 1994 a CSG evaporation dam cannot be proposed to manage the CSG water unless: 
 the CSG environmental management plan includes an evaluation of the best practice 
environmental management for CSG water and alternative ways for managing the 
water; and 
 the evaluation shows there is no feasible alternative to a CSG evaporation dam.206 
The Queensland Government’s policy preference in relation to the management of the CSG 
water is: 
i. injection into a natural underground reservoir or untreated use (for livestock 
watering, industrial uses, domestic uses or augmentation of water storage dams);  
ii. treatment and use using desalination, chemical treatment or filtration; and 
iii. direct supply via pipeline to a water supply dam.207 
Disposal to surface water and to land are not the preferred options of the Queensland 
regulator.208 
The waste by-products from the treatment of CSG water are brine and solid salt residue and 
the disposal options for these by-products create their own environmental concerns. One 
option is to dispose of the salt residue to a purpose built licensed regulated waste disposal 
facility. In this case, the Queensland regulator requires that the facility be located on freehold 
land owned by the CSG operator and fully contained.209 The treatment facility will be listed 
as a “contaminated site” and the petroleum tenure holder will be required to remediate the 
site prior to the surrender of the petroleum tenure.210  
CSG water is an unwanted by-product of CSG production and, as such, falls within the 
definition of waste under the Environmental Protection Act 1994.211 Given this, the CSG 
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operator must comply with the waste management hierarchy under the Environmental 
Protection (Waste Management) Policy 2000 (Qld). Management of the CSG water as waste 
is an environmentally relevant activity requiring additional approval under the Environmental 
Protection Act 1994.212 Alternatively, the regulator may approve the CSG water to be used as 
a resource, rather than a waste, if it has a beneficial use other than disposal.213 
CSG water must be managed in accordance with the approved CSG Water Management Plan 
for the project.214 CSG operators must ensure that all CSG water is contained, is not released 
to land or waters and is only used for purposes specifically authorised under the 
Environmental Protection Act 1994 and Petroleum and Gas (Petroleum Safety) Act 2004 or 
under a resource for beneficial use issued under the Environmental Protection Act 1994.215 
The standard conditions of approval state that any CSG waters released to the environment 
must not have any properties or any contaminants in such concentrations that are capable of 
causing environmental harm.216 Consequently, releases to the environment that do cause 
harm to the values of the receiving environment would be likely to be unlawful under the 
Environmental Protection Act 1994. 
Beneficial Use of CSG Water 
Under the Petroleum and Gas (Petroleum Safety) Act 2004, the CSG operator is permitted to 
allow an owner or occupier of land in the area of the tenure or adjoining it to use the 
extracted CSG water for limited domestic irrigation217 or stockwater purposes.218 Under the 
conditions of the environmental authority, CSG water to be used for domestic or stock 
purposes must comply with the water standards contained in the ANZECC 2000 Water 
Quality Guidelines.219 Any uses beyond this require additional approvals.220 The suitability of 
the CSG water for domestic irrigation depends on the quality of the water produced by the 
CSG project. CSG water can contain high levels of sodium, chlorine, boron and zinc all of 
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which pose a toxicity hazard for plants and vegetation and could significantly impact crop 
yields.221 
If the CSG operator obtains approval for general or specific beneficial use then this could 
approve uses for irrigation and livestock watering as well as for other environmentally 
relevant activities including coal washing, dust suppression and industrial use.222 Treated and 
untreated CSG water is often used for petroleum site operations including drilling, hydraulic 
fracturing, dust suppression and hydrostatic pipeline testing.223 Other innovations include use 
for steaming and cooling in power stations and for coal washing. The NWC has noted that 
“urban and industrial water supply would be ideally suited for CSG water reuse, however 
relatively constant flows at a particular location are required that may not be available from 
CSG operations”.224 More unusual are the uses of untreated and treated co-produced water for 
agriculture and forestry projects – to-date both Santos and Origin Energy have piloted the use 
of treated CSG water to irrigate large-scale forestry projects in the Bowen Basin.225 
It should be noted that approval under the Queensland provisions is for beneficial use only 
and this is not intended to act as a “disposal option” for the CSG operator. If the regulator 
considers that the rate of consumption is excessive, or there is over-application of the water 
for the beneficial use, then there will be a breach of the conditions of approval.226 
Furthermore, if the application of the CSG water in itself causes environmental harm then the 
CSG operator, and the user of the beneficial resource, may also be liable for the offence of 
causing unlawful environmental harm under the Queensland Environmental Protection Act 
1994.227 
Supply of CSG Water 
There are a number of additional requirements that will be imposed if the operator wishes to 
supply CSG water to a third party in Queensland. This supply will require a water licence 
under the Water Act 2000.228 If the CSG operator owns water supply infrastructure, such as 
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pumps, ponds and pipelines, and intends to charge for the supply of water, then they must 
also be a registered service provider and must comply with their obligations under the Water 
Supply (Safety and Reliability Act) 2008 (Qld).229 In particular, if the CSG water augments 
the supply of drinking water, either directly or indirectly, then this will require an approved 
associated recycled water management plan.230 Post-supply obligations may also apply to this 
CSG recycled water scheme.231 
It is important to note that this supplied CSG water is only a temporary resource. 232 These 
CSG reserves will have a limited lifespan of perhaps 5-20 years per well and the volume of 
water produced by each well will decline over its lifetime.233 Accordingly, the supply of 
treated CSG water is not a permanent substitute for other forms of water supply in 
Queensland “limiting the longer-term usefulness of this co-produced water for beneficial 
ecological or consumptive uses”.234 This limitation is particularly concerning when we 
consider that this supply may be relied upon as a “make good” provision for local landholders 
where access to water from bores and other sources has been permanently damaged by CSG 
production. Clearly, this option will provide only a temporary reprieve from any loss of 
groundwater supply. 
 
THE QUEENSLAND REGULATORY APPROACH: LESSONS FOR ADAPTIVE ENVIRONMENT 
MANAGEMENT 
The Queensland regulatory framework presents as a complex legal web which, ultimately, is 
designed to allow CSG projects to proceed in Queensland subject to requirements for 
monitoring, reporting and adjustment of industry practices as new information emerges. The 
Queensland Government has acknowledged that its understanding of CSG impacts on 
hydrological process needs to be improved as a fundamental precondition to addressing the 
impacts of CSG development in Queensland.235 However, only time will tell whether the 
current adaptive approach will be able to protect the Queensland environment from what the 
Queensland Government acknowledges are the “unknown and unintended impacts” of CSG 
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production.236 It is clear that the Queensland approach does not exhibit all the necessary 
hallmarks of a true adaptive environmental management approach. The use of adaptive 
environmental management principles in the Queensland regulatory approach is essentially 
limited to the management of impacts on groundwater and water bores from CSG activities. 
Overall objectives and key performance indicators are critical prerequisites for an effective 
adaptive management approach and are missing from the Queensland response. Similarly, 
any parameters for the evaluation and adjustment of the current Queensland regulatory 
framework have not been released into the public domain. The Queensland approach is 
further weakened by the failure to integrate the principles of adaptive environmental 
management into the Queensland legal framework leaving a potentially fatal disconnect 
between the decision-making and approval processes under the legislation and the broad 
adaptive management principles located within the Queensland Government’s policy 
documentation. 
Adaptive management, if properly implemented, does have the potential to provide 
significant assistance in dealing with the complexity and uncertainty surrounding the 
introduction of CSG activities to Queensland. However, the Queensland approach to adaptive 
management, in its current manifestation without clear objectives, performance indicators or 
criteria for evaluation or response, is unlikely to be successful. A radical paradigm shift in the 
Queensland regulatory approach would be required for an effective adaptive environmental 
approach to occur. This would require, among other matters, that the adaptive management 
approach be integrated into statutory provisions for the approval and management of CSG 
projects. It would require the creation of an appropriate decision-making framework against 
which the Queensland regulatory approach could be tested and amended. And it would 
require that the statutory regime be designed with sufficient flexibility to enable changes to 
be made to the regulatory framework in response to the improved knowledge and 
understanding of the impacts of these CSG projects. Most significantly, a truly adaptive 
environmental management approach must be able to embrace the hard decisions that go with 
“learning by doing” including the ultimate decision of ceasing CSG activities in Queensland 
in the face of significant information gaps and/or an unacceptably high risk of cumulative 
adverse impacts. 
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